AT the present time it is hardly within the province of the otologist to enter into the general question of the method of production of fractures of the base. In the-let us hope near-future, when the otologist has developed into the cranial surgeon, it will be advisable for him to deal with the subject of " bursting " and " bending " fractures, and to indicate the direction of these fractures caused by falls on various parts of the head. At the present time it need only be said that fractures of the cranial base frequently involve the middle and inner ear. Brun' finds that there is disturbance of hearing in 14 per cent. of skull injuries and in 24 per cent. of basal fractures. The line of fracture may run parallel to the long axis of the petrous bone or at right angles to the long axis.
AT the present time it is hardly within the province of the otologist to enter into the general question of the method of production of fractures of the base. In the-let us hope near-future, when the otologist has developed into the cranial surgeon, it will be advisable for him to deal with the subject of " bursting " and " bending " fractures, and to indicate the direction of these fractures caused by falls on various parts of the head. At the present time it need only be said that fractures of the cranial base frequently involve the middle and inner ear. Brun' finds that there is disturbance of hearing in 14 per cent. of skull injuries and in 24 per cent. of basal fractures. The line of fracture may run parallel to the long axis of the petrous bone or at right angles to the long axis.
(1) Longitudinal fractures as a rule start in the orbit or region of the sella turcica, and pass backwards along the lime of the middle ear cleft, breaking the roof of the Eustachian tube and tympanic cavity. The fracture may then pass outwards to the external meatus and squamous region: if this is the case the inner ear is not involved, though the ossicles may be dislocated and the drumhead torn. On the other hand the fracture after reaching the roof of the tympanic cavity, may pass inwards through the petrous pyramid, and thus resemble in some respects those fractures which run at right angles to the long axis of the petrous bone. The inner ear is of course involved in these latter cases. (Case II belongs to this second type.)
(2) Genuine transverse fractures of the petrous pyramid run at right angles to the long axis of the pyramid, and always injure the labyrinth. As a rule the fracture passes through the external meatus, roof of the tympanic cavity, vestibule and internal auditory meatus, as this is the line of least resistance. The fracture may, however, pass further forward through the cochlea, or further back when the canals are involved.
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If the patient survives the injury at the time, he is not out of danger, as meningitis may supervene as the result of infection from the middle ear spaces, or of contamination of the blood in the external meatus and tympanic cavity. Such a complication is of course more likely if the labyrinth is involved in the fracture.
Stenger' has experimented on rats, in which he produced labyrinthine concussion by blows on the head. After the injury the rats seemed stunned and lifeless, but soon recovered. The animals were killed at various periods after the injury. In slight cases microscopical examinatibn of the inner ear showed haemorrhage confined to the region of the round window and lower coil of the cochlea. After more severe injury the whole of the cochlea showed blood extravasation and also heemorrhages in the cochlear nerve.
From the point of view of microscopical anatomy, Nager2 divides cases of labyrinth injury observed in the human subject, as the result of fracture of the base, into (1) recent and (2) old.
(1) The former cases are those in which the patient dies soon after the injury. In these Barnick' has shown that where the labyrinth capsule is injured, we have marked destruction of, and hoemorrhage into, the inner ear. Even in those cases in which the labyrinth capsule is not injured, we meet with haemorrhage in the inner ear and eighth nerve. The auditory nerve may be ruptured (Lange4 and Linck5) and the crura of the stapes torn from the footplate.
(2) With regard to the old cases, it appears that up to 1909 at any rate-the date of publication of Nager's paper-only two cases had been microscopically examined: (a) Manasse's6 patient had suffered from fracture of the skull fifteen years before death, and yet on microscopic examination the line of fracture was still clearly visible-partly closed by fibrous tissue and partly by new bone. The break traversed the stapes and vestibule as in Case II recorded below. Manasse found new connective tissue and bone in the vestibule and in the basal coil of the cochlea. 'The scala media was dilated and the sensory cells and nerves were atrophied. (b) Nager7 himself has examined the ear of an old deaf mute whose loss of hearing was due to an injury of the skull sixty years before death. In this case the line of fracture was not I Stenger, Archiv f. Ohrenheilk., 1909, lxxix, p. 43. 2 Nager, Med. Klin., 1909 Klin., , v, p. 1525 Barnick, Archiv f. Ohrenheilk., 1897, xliii, p. 23. 4 Lange, Zeitschr. f. Ohrenheilk., 1907, liii, p. 37. Section of Otology for his kind permission to record these cases. The history of the case was that, while stepping out of the way of an automobile, the patient was knocked down by a cable car. On admission to the infirmary the patient was pale, irritable and restless; pulse 64, temperature 960 F., respiration 28. Swollen bruised areas were present on the back of the scalp and above the left ear. There were no signs of injury to the body or limbs. There was profuse bleeding from the right ear, but no flow FIG. 14. Fracture of cranial base without injury to labyrinth capsule. J. P., male, aged 54. Horizontal section through right ear. No. 170. 1, hmemorrhage in modiolus; 2, blood in perilymphatic aqueduct; 3, cochlear opening of aqueduct. (x 12.) of cerebrospinal fluid (as will be seen later the labyrinth capsule in this case was not injured). The right pupil was more dilated than the left. Both reacted to light. Four hours after admission the patient became comatose and the breathing stertorous. The left arm was found to be 24 Fraser: Injuries of the Middle and Inner Ear more flaccid than the right. Operation at 7 p.m. by Mr. Cathcart. The right temporo-sphenoidal region was trephined, but no extradural clot was found. On incising the dura dark blood escaped and a drainage tube was inserted. Breathing was quieter for a time after operation, but again became noisy at 11 p.m. At midnight, temperature 101.40 F., pulse 140. The patient died ten hours later.
Post-mortemn.-The line of fracture runs along the roof of the middle ear cleft. The middle meningeal artery is lacerated and the roof of the tympanic cavity is splintered. The tympanum and mastoid cells are filled with blood. The jugular bulb is not injured. The fracture extends from the anterior part of the left middle fossa-where it crosses the groove for the middle meningeal artery-obliquely backwards through the squamous temporal and parietal bones to the lambda, and thence to the right parietal and squamous temporal regions. From here it passes down to a point behind the right petrous temporal, crosses the sigmoid sinus, and then runs along the anterior border of the right petrous bone.
Microscopic Examination of the Right Ear.
(1) Mliddle Ear.-The tympanic membrane is ruptured in its posterior part. Haemorrhage is present in the mastoid antrum and cells and also in the tympanic cavity, but the joint between the malleus and incus appears normal. Blood is present in the sinus tympani and in the niche of the round window.
(2) The labyrinth capsule is not fractured, but hmorrhage is present in the region of the geniculate ganglion and the fibres of the seventh nerve are separated by blood. There is also some bleeding in the fossa sub-arcuata.
(3) Labyrinth Contents.-(a) The cochlea only shows slight hamorrhages in the modiolus. The scalae of the cochlea are free from blood, but there is a little hemorrhage in the aqueduct of the cochlea towards its cranial end. (b) The hollow spaces of the vestibule are free from hmmorrhage, but there is a little blood in the ductus endo-lymphaticus just before it opens into the saccus. The stapes is normal in the oval window. (c) The canals show no haemorrhage either in the perior endo-lymphatic spaces.
(4) Internal Meatus and Nerves.-Haemorrhage is present in the fundus of the meatus where the cochlear nerves enter the modiolus. There are also bleedings in the vestibular nerve and its branches to the superior and lateral canals, the sacculus and the ampulla of the posterior canal (see illustrations).
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CASE II.
The second case is that of a stone-mason (P. B.), aged 41, who fell from a scaffold on November 1, 1910, at 8.30 a.m. The depth of the fall was only 9 ft. The patient was brought to the Royal Infirmary by the police who stated that when found the patient was conscious but was bleeding from the right ear and complaining of pain in his right shoulder. Examination on admission showed that the face was pale and the pulse feeble, 92 per minute. There was a flow of blood and cerebrospinal fluid from the right ear. (Microscopic examination showed fracture of the petrous bone involving the labyrinth and extending from the inner wall of the middle ear to the internal auditory meatus.) The patient was conscious but very deaf. Soon after admission coma supervened and the breathing became stertorous. A little later general convulsions came on, the eyes being turned to the right-i.e., conjugate deviation to the side of the labyrinth lesion. Later on squinting was noticed, the right eye looking farther to the right than the left one. The right pupil was more diJated than the FIG. 16. Fracture of cranial base with injury to labyrinth capsule. P. B., male, aged 41. Horizontal section through right ear. No. 78. 1, scala media of middle coil, with slight hEemorrhage; 2, blood in scala vestibuli of basal coil; 3, rupture of Reissner's membrane: 4, blood in spinal ligament; 5, blood below basilar membrane. ( x 30.) left. The left side of the face and the left arm became paralysed, and the respiration was of the Cheyne-Stokes type. Pulse now 76. Operation by Mr. Cathcart 11 a.m. The right temporal region was at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from Section of Otology exposed and a fissured fracture found running from the anterior part of the wound downwards and backwards. A large extradural clot was exposed by the trephine opening, but the bleeding point could not be located even when the trephine opening was enlarged. The external carotid was therefore ligatured and the bleeding stopped. A drainage tube was inserted into the operation wound in the skull. 
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Fraser: Injuries of the Middle and Inner Ear of clot behind the trephine opening and the brain has not expanded. A fissured fracture is present passing from the parietal bone to the squamous temporal and then along the roof of the tympanum. No laceration of brain. The bleeding came from the middle meningeal artery (posterior branch). (Subsequent microscopic examination showed that the fracture must have bifurcated, one limb passing along the roof of the middle ear cleft and the other passing inwards Fracture of cranial base with injury to labyrinth capsule. P. B., male, aged 41. Horizontal section through right ear. No. 175. 1, blood in scala vestibuli where it opens into vestibule; 2, line of fracture ; 3, opening of smooth end of lateral canal (with haemorrhage); 4, opening of smooth end of posterior canal into crus commune (with haemorrhage); 5, blood in air cell; 6, blood in endolymphatic aqueduct; 7, inner end of fracture; 8, fundus of internal meatus with haemorrhage; 9, basal coil of cochlea with blood in it. (x 8.) through the labyrinth.) In preparing the specimen for microscopic examination the outer wall of the middle ear, along with the malleus, incus and tympanic membrane became separated as they were already ol .! lp at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from Section of Otology2 loose. Blood was present in the Eustachian tube, tympanic cavity, mastoid antrum, and cells. The line of the superior canal can be seen through the bone marked out by the hsemorrhage inside. The right clavicle is fractured and there is blood behind the manubrium sterni. Both lungs showed several gummata.
(1) As stated above the outer wall of the middle ear is absent. There is blood in many of the air cells which surround the labyrinth.
FIG. 19.
Fracture of cranial base with injury to labyrinth capsule. P. B., male, aged 41. Horizontal section through right ear just above round window.
No. 235. 1, fracture of promontory; 2, both peri-and endo-lymph spaces of posterior canal contain blood; 3, vestibule with slight haemorrhage; 4, line of fracture reaches canal for nerve to ampulla of posterior semicircular canal; 5, basal coil of cochlea with hoemorrhage in all three scale. ( x 8.)
On the inner wall of the tympanic cavity there is some heemorrhage present beneath the mucosa. Htemorrhage is also present in the niche of the round window. internally the line of fracture divides-one limb reaching the internal meatus and the canal for the nerve to the ampulla to the posterior canal, while the other limb stops short of the dura of the posterior fossa.
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(3) Labyrinth Contents.-(a) Cochlea: There is marked haemorrhage in the spiral ligament and in the scala tympani and vestibuli, especially in the basal coil. There is very little blood in the cochlear canal itself. In the middle coil there is no hamorrhage except in the spiral ligament. There are a few small scattered hamorrhages in the modiolus. The ductus perilymphaticus is free from blood. (b) Vestibule: The utricle and saccule are ruptured and there is blood in both the periand endo-lymphatic spaces of the vestibule. The ductus endo-lymphaticus also contains haemorrhage. (c) Semicircular canal: Blood is present in the endo-lymphatic and peri-lymph spaces of the superior and external canals. The branch of the vestibular nerve to the criste of these canals shows extravasated blood. There is considerable hmorrhage in the crus commune and in the perian,d endolymphatic spaces of the posterior canal.
(4) Internal Meatus and Nerves.-There is slight hamorrhage along the vestibular nerve, especially along the branch to the saccule.
The branch of the cochlear nerve to the basal coil also shows hemorrhage. Although the fracture reaches the fundus of the internal meatus there is comparatively little hmorrhage present in the meatus.
DISCUSSION.
The PRESIDENT: We are very much indebted to Mr. Fraser for these excellent specimenb. Those showing the fractured base of the skull are particularly interesting to me. At a general hospital we are constantly seeing cases with fractured base, but usually not until some weeks after the accident, so that one cannot judge of the conditions immediately after the fracture; when they come to us, all that can be made out is, that they have complete nerve deafness. It would be interesting to know what is the effect sooner after the accident. For a long time I have tried to get the surgeons to let me know when the patients come in, but I hardly ever have the opportunity of seeing them in a recent stage. Having seen these specimens, I shall make a further effort to see if tests cannot be carried out immediately after the accident, instead of, as at present, weeks or months afterwards, as a collection of specimens with a complete examination of the hearing would be very valuable. Discussion on Otosclerosis and Injuries of Ear that leads to progress in one case aid to arrest in another ? Histologically, are these patches of so-called ostitis vasculosa inflammatory tissue, or are they merely altered tissue-post-inflammatory tissue ? I think that one very important point which Mr. Fraser brought out in connexion with his previous demonstration was the anatomical feature respecting the existence of a layer of what one might call cancellous bone really surrounding the true capsule of the labyrinth, and lying between it and what one might call the adventitious capsule, which is really a part of the petrosa. That seems to be the central part of his work so far as it affords a basis for the spread of an inflammatory and presumably infective process, whether it has penetrated from the tympanum or has originated by deposition, by blood infection. This case, in which there are apparently typical otosclerotic lesions on the one side and manifest results of past suppuration on the other, does lend colour to the theory that otosclerosis is essentially an infective or post-infective process originating in the tympanijm. I reluctantly admit that I have been struck by Mr. Fraser's demonstration in that sense. I think it is important that we should arrive at a definition of what we mean by otosclerosis-whether a pathological process demonstrable histologically, or a clinical condition of a certain type as regards appearances, symptoms, and the like. At present we are a little liable to be at cross-purposes in our discussions, because we do not know whether we are talking of a pathological process demonstrable under the microscope, or of clinical types of deafness familiar to all of us. Before I sit down I should like to make a protest on the ground of accuracy in the use of terms. I am an upholder of exactness of phrasing as far as possible. The term I object to is " chronic adhesive process." I do not know what it means. I do not see any evidence for it in Mr. Fraser's slides. I see evidence of post-inflammatory conditions, but I see no reason why this should be called a chronic thing, any more than one's fboot is chronic because it is always on oneds foot. The condition is a resting one, and " chronic " to my mind implies a process which is going forward. It may be that there is a cicatrized tympanum-that there has been post-suppurative cicatrization. That is the way I should like to see it described. Ultimately, it seems to me, the turning-point of the discussions will hinge on the question of oetiology. When we have arrived at some clarified ideas with regard to etiology, it is conceivable that we may arrive at some ideas as to treatment. I do not mean treatment when the patient has a developed otosclerosis, but treatment rather in the preventive or the abortive sense. It is extremely important that we should have laid before us, in as categorical a manner as possible, the views of those who are working on the subject as to whether this is a definitely infective condition-as to whether the process is due to some toxic or degenerative change taking place in tissue naturally prone to it, or whether we have to do with a chronic osteomyelitis. If so, there ought to be changes taking' place progressively, and such appearances as Mr. Fraser has shown this evening in this woman aged 60 ought to be different from those in a patient aged 25 who is a progressive otosclerotic. That seems to me a point which Mr. Fraser should take up. There is one other point that appeals to me, and that is the light which is thrown' upon the formation of labyrinthine sequestra. One is familiar with the way in which the labyrinth is sometimes shelled out, with the inner layer of the capsule intact, over wide areas, not only in septic but in tuberculous cases, and we see a reason for that demonstrated in this cancellous sheath which runs round and over the ossified cartilage of the primary labyrinthine capsule. I have been leading nowhere, I fear, except to ask questions, but I am very grateful to Mr. Fraser for what he has shown us.
Dr. DAN MCKENZIE: I have always listened with pleasure to what Mr. West has to say, and it has been very interesting to hear from him that he has been convinced by to-day's demonstration that the inflammatory changes in the ear may lead to ostitis vasculosa. We have only seen two cases, however, in which this has occurred, and one would like to see m'ore before arriving at definite conclusion, since both of these cases may simply have been coincidences. We do not know anything about their previous history; they are simply post-mortem specimens. This should make us wary about over-estimating their value in controversy. On the other hand, it is difficult not to believe that there is some connexion between inflammatory changes and these bone changes in the ear. It is not surprising that there should be such bone changes in inflammation of the mucosa of the ear. We must never forget that Politzer's typical otosclerosis, according to him and his fellow-workers, is characterized by the fact that in the mucosa of the middle ear there are no changes to be seen, and in the patient there is no history of former attacks of middle-ear trouble. It is difficult, I admit, to exclude all middle-ear trouble of infancy. I suppose very few of us have escaped such attacks, and yet the cases of otosclerosis among the generality of us would be insignificant. In other words, we have the association of a common occurrence and an uncommon sequel, and when this is the case there must be a third factor intervening to explain the sequel. It is true that another point. in favour of the local cause is-what seems to be the case here-that one meets with cases of otosclerosis without any evidence of rheumatoid or arthritic trouble elsewhere. We get bone change precipitated locally in the ear in the temporal bone, and we naturally look for a local cause. The most obvious local cause is an inflammatory one.
Dr. A. A. GRAY (Glasgow):
Mr. Fraser is to be congratulated on his results; it has been a great pleasure to inspect such beautiful specimens. Now, as regards Mr. Fraser's view as to the nature of otosclerosis, I am afraid I must say I am not entirely in agreement with him. I have examined half-adozen specimens of otosclerosis, and I have never seen any inflammatory change in the bone. I have never seen any round-cell infiltration nor any sign of inflammatory activity. It is difficult to accept the view of the disease being inflammatory when such a sharp line of demarcation is present. I mean that I can hardly conceive an inflammatory change stopping abruptly with the JA-20 33'
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Discussion on Otosclerosis and Injuries of Ear sharpness of the otosclerotic focus.-It rather gives one the impression of a tumour-a new growth. With regard to infection from the middle ear being the cause of otosclerosis, it is quite true that Mr. Fraser has shown us two cases apparently illlustrating this; but one must remember the number of cases which show the contrary. I have made pathological investigations of several cases of suppurative middle-ear disease, and I have not found otosclerosis in any of them; at the same time I know that the two conditions may occur coincidently, and I think that Mr. Fraser has happened to light upon two such cases. In these one must look for some antecedent tendency. Oases which fall into this category are not necessarily chronic suppurative cases; they may be cases of acute middle-ear inflammation. I recall such a case of middle-ear inflammation; it was very painful and acute, but healed without suppuration. The patient, however, to her physician's perplexity, continued to get more and more deaf. The explanation of the condition was that there was a marked tendency to otosclerosis in her family. The left ear-which was the side affected-gradually became more and more deaf, the right ear remaining perfectly healthy all the time. But, sixteen years later, she had an attack of appendicitis, and at the same time the right ear became slightly deaf and there was tinnitus; this was followed a little later by a second attack of appendicitis, and later by a third attack, after which the appendix was removed. Then the tinnitus disappeared, the degree of deafness remaining approximately the same. This was a case of acute middle-ear inflammation exciting otosclerotic change in the bone on one side; then, after the lapse of sixteen years, the other ear began to be affected. One might say that this was a case due to infection. It may have been infection from the appendix, but it was not from any acute or chronic middle-ear inflammation. In most, if not all, of the cases of otosclerosis I have clinically examined that have apparently started from suppurative middle-ear disease, on going carefully into the patients' histories and eliciting the facts and getting information as to deafness in relations, such as 'uncles and aunts, as well as parents and grandparents, I have almost always found evidence of some family deafness. I do not believe that otosclerosis can occur in the majority of individuals. It is true that we never know what we carry about with us in our bodp, but the majority of people could not be otosclerotics by any process whatever; and, on the other hand, there are a certain number of individuals who can never be prevented from becoming otosclerotics, because the tendency is so strong. And between these two classes of persons there are a number who will become otosclerotic under certain conditions which induce changes in the bodily constitution-e.g., typhoid fever, pneumonia, exhaustion, or various other conditions of that nature. In these cases otosclerosis is contingent upon this immediate condition, but the essential factor lies in the personal quality of the individual. *The organ of hearing will withstand damage from various causes up to a certain point, but beyond this in some individuals it will give way, and in others it will not give way.
suppurative otitis, in which these patches of osteitis were extremely large. I am inclined to think the case we are discussing this afternoon is due to a similar condition.
Sir WILLIAM MILLIGAN: I am Inot prepared to argue the point from inicroscopical appearances, because I have done so little work on otosclerosis along this line. But I think it will be difficult for Mr. Fraser to prove that otosclerosis is secondary to a septic condition of the middle ear. The number of eases of suppuration of the middle ear is legion, but the number in which otosclerosis is present as a complication is very small. We have, I think, to look to an entirely different etiological factor as the causative agent; probably it will be found to be some anomaly in one or other of the internal secretions of the body. I have always been struck with the relation between anomalies of menstruation and otosclerosis. The time at which the otosclerosis first manifests itself in young girls is about that at which menstruation commences. I am not prepared to say it is a question of cause and effect; it is only a striking fact. There is a deficiency of lime salts in the blood of many of these otoselerotics; is that connected with the production of the disease? Against Mr. Fraser's view there are also the objective evidences from clinical examination. In many of the vast number of cases of otosclerosis there is no sign of there having been any middle-ear disease, nor any history of such either. I quite agree with Dr. Gray that we have closely to investigate the family history of these patients; if we do, we shall find some hereditary tendency, and most frequently on the female side. It may be a case of hereditary transmission of defect in internal secretion. There will have to be a great deal of work done by Mr. Fraser before it will be possible for him to convince the Section that otosclerosis is the outcome of a previously existing, or actually existing, suppurative otitis media.
Mr. FRASER (in reply): I am very much obliged to the members of the Section for the way in which they have received my communications. The President's remarks emphasize the need for the co-ordination of research. General surgeons tell us that in cases of fracture of the base the deafness only comes on after the patient has more or less recovered from his injury. I maintain that this is not so. The deafness is present all the time, but only becomes manifest when the patient recovers control of his mental faculties and finds that in one--more rarely in both-ears the hearing has been lost. I feel sure that if such cases were examined by otologists, these views would be found correct.
With regard to otosclerosis, the theory that I support-namely, that in many cases otosclerosis is due to an inward spread of otitis media into the labyrinth capsule-has met with a good deal of criticism.
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In answer to Mr. West, I can only say that I am sorry that the clinical history of my case is so imperfectly known. Mr. West objects to the term, " chronic adhesive process." It is quite possible that a better term might be invented, but the words serve to indicate the conditions which exist in the middle ear when a catarrhal or purulent otitis media results in the thickening of the tympanic mucosa and the formation of adhesions. In some of these cases, at any rate, the old term "chronic catarrhal otitis media" is really more accurate as an inflammatory process is still going on. In other cases the term " cicatrized tympanum" would be more correct.
Sir William Milligan and Dr. Gray do not agree with me as to the inflammatory nature of the changes in otosclerosit. I have never maintained that otitis media is the " be all and end all " of otosclerosis. We have all suffered from head colds and a certain amount of tracheitis and bronchitis, and yet we do not all have chronic bronchitis or bronchiectasis. Most of us have had some indigestion and hyperchlorhydria at one time or another, and yet we do not all suffer from gastric or duodenal ulceration. Every case of catarrhal rhinitis does not settle down in the middle meatal region and result in nasal polypus formation. In the same way very many children have attacks of otitis media, and yet they do not all develop otosclerosis later in life. Undoubtedly there is another factor-the hereditary tendency to the disease. In susceptible people the region of the oval window is a locus minoris resistenti,. If a child with a tendency to otosclerosis gets an attack of otitis media, I believe that otosclerosis is very likely to develop. Dr. Gray made some remarks last May which appear to me to show that he also was inclined to this view. There is also a growing amount of evidence to support the view that in certain families cases of otitis media are specially likely to develop intracranial complications. The only way to get rid of the hereditary tendency would be to forbid people to marry if there was a strong tendency to otosclerosis in the family. Koerner takes this line, but it seems rather a "large order." If Sir William Milligan will read the conclusions to the article by Mr. Muir and myself in-the November issue of the Journal of Laryngology, he will see that we do not claim that all cases of otosclerosis are secondary to otitis media.
We believe that there is a "primary " variety which occurs with an apparently normal middle ear, and is usually seen in young women. In such cases the infection probably comes by way of the blood-stream, and the condition appears to be allied to osteomalacia. In the second class of case the otoselerosis is "secondary," and is due to an inward extension to the labyrinth capsule of an otitis media. In this variety the sexes are probably affected more or less equally. Lucae was of opinion that in chronic progressive middle-ear deafness it was impossible to draw a sharp line between cases of chronic adhesive process in the tympanum and those in which otosclerosis was present, and I believe that subsequent observations will still further support that view. The most important question to decide is this: Is otosclerosis an inflammatory condition, or is it not? I believe that it is, but my opinion is not Section of Otology 37 of great value. It is a very different matter with regard to the opinion of Mr. Richard Muir, who is one of the best known pathologists in this country.
Mr. Muir holds that otoselerosis is undoubtedly of inflammatory origin. Dr. Gray can see no sign of inflammation" and yet in the osteoporotic areas we find rarefied bone, in the spaces of which there are dilated blood-vessels surrounded.bY numerous small cells. Giant cells are also found in many cases. These appearances bear strong evidence of an inflammatory character.
I have been asked why, if otosclerosis follows otitis media, it is always located in the anterior margin of the oval window. I have shown you that in the present case the ar'ea of otitis vasculosa in the left ear was much more extensive, and affected not only the anterior margin of the oval window, but also the bony prominence of the external canal and the apex of the cochlea. I think it was Politzer who showed that at the anterior margin of the oval window there is a vascular connexion between the vessels of the middle ear and those of the labyrinth capsule. Bruehl has also pointed out that this area is liable to special stress on account of the movements of the anterior part of the footplate of the stapes and the presence of the tendon of the tensor tympani muscle in this region.
Sir William Milligan believes that there is ,some connexion between the occurrence of otosclerosis and disorders of internal secretion. Well, of course, the ductless glands are all "the rage" at present. After failing with iodides, phosphorus, fibrolysin, otosclerol and radium, I am now doing my best to be in the fashion and am treating cases of otosclerosis with extracts of the ductless glands-pituitary, thyroid and suprarenal. As yet the duration of treatment has been far too short to enable me to give a report on the results. My own view, however, is that it is most important to make sure that cases of catarrhal and squppurative otitis media in children really do clear up completely. Such cases should be carefully watched and treated for a long time after the acute symptoms have passed off. It is to be hoped that the attention now being paid to the operative treatment of the nose, nasopharynx and fauces of young children may result in fewer cases of otitis media and a better recovery from this affection when it does occur. If this is so, we may expect to see a decrease in those cases of otosclerosis which are secondary to middle-ear inflammation. Vaccine therapy in cases of recurrent catarrhal otitis media may also be of use.
Since I have adopted the President's method of immediate skin-grafting at the end of the radical mastoid operation, and have observed the excellent results obtained, I have come to the conclusion that it would be quite justifiable to operate on cases of otosclerosis. I suggest that after the completion of the radical operation, the bony cap of the lateral canal should be removed without injuring the endosteum and a skin-graft applied at once. In this way a movable window would be supplied to replace the ankylosed oval window. The operation should, of course, in the first place be performed only on the more affected or deafer ear.
Dr. Dan McKenzie suggests that it may merely be coincidence that in
